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Rice  Reservoir  Dam  has  a  hydraulic  height  of  48  feet.,  is  12  f««t."' 
wide,  and  is  980  feet, long.  It  is  an  earthen  embankment  dam, 
having  a  reinforced  concrete  core  and  a  small  chute-type  spillway. 
The  dam  spans  the  uppermost  reach  of  Stevens  Brook  and  is  located 
in  west-central  New  Hampshire.  The  dam  contains  runoff  from  a 
0.11  square  mile  drainage  area  and  has  a  maximum  storage  capacity 
of  about  152  acre-feet.  Rice  Reservoir  Dam  is  used  for  water 
supply  storage  for  the  City  of  Claremont.  The  pond  is  about  1,000 
feet  in  length  with  a  surface  area  of  about  11  acres. 

The  dam  is  in  fair  condition.  Concerns  are:  the  cracked  and 
spalled  condition  of  the  concrete  chute  spillway,  the  incompleted 
spillway  discharge  channel,  seepage  at  the  downstream  toe  of  the 
dam  at  the  deepest  part  of  the  valley  and  several  soft  wet  areas 
near  the  downstream  toe. 

Based  on  intermediate  size  and  significant  hazard  classification 
in  accordance  with  Corps  guidelines,  the  test  flood  is  the  full 
Probable  Maximum  Flood  (PMF) .  A  test  flood  outflow  of  260  cfs 
(2,500  csm)  would  overtop  the  dam  by  about  0.2  feet  (3.4  feet 
over  spillway  crest  with  flashboard  removed) .  The  spillway  (with 
flashboard  removed)  will  pass  124  cfs  or  about  48  percent  of  the 
test  flood.  A  major  breach  at  top  of  dam  could  result  in  the  loss 
of  4-6  lives  and  appreciable  property  damage. 

The  owner,  Claremont  Water  Works,  should  implement  the  results 
of  the  recommendations  and  remedial  measures  given  in  Sections 
7.2  and  7.3  within  one  year  after  receipt  of  this  Phase  I  inspec¬ 
tion  report. 
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Warren  A.  Guinan 
Project  Manager 
N.H.  P.E.  2339 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  there  be  any  chance  that  unsafe  conditions  be  detected 

Thase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof. 

Because  of  the  magnitude  and  rarity  of  such  a  storm  event, 
a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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Andcrson-Nichols  8  Co,  Inc. 


NEW  HAMPSHIRE 


U.S.  ARMY  ENGINEER  01V.  NEW  ENGLAND 
CORPS  OF  ENGINEERS 
WALTHAM,  MASS. 


NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
RICE  RESERVOIR  DAM 

SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  National  Program  of  Dam  Inspection  throughout  the  Jnited 
States.  The  New  England  Division  of  the  Corps  of  Engineers  has 
been  assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  New  England  Region.  Anderson-Nichol s  &  Company, 
Inc.  has  been  retained  by  the  New  England  Division  to  inspect  and 
report  on  selected  dams  in  the  State  of  New  Hampshire.  Authoriza¬ 
tion  and  notice  to  proceed  were  issued  to  Anderson-Niehols  under 

a  letter  of  November  20,  1978  from  Max  B.  Scheider,  Colonel,  Corps 
of  Engineers.  Contract  No.  DACW33-79-C-0009  has  been  assigned  by 
the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non- 
Federal  interests. 

(2)  To  encourage  and  prepare  the  States  to  initiate 
quickly  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inven¬ 
tory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  Rice  Reservoir  Dam,  also  known  as  Stevens 
Reservoir  Dam,  is  located  in  the  City  of  Claremont,  New  Hampshire. 
The  dam  spans  the  headwaters  of  Stevens  Brook.  Stevens  Brook 
flows  southwest  for  a  distance  of  about  3  miles  to  its  confluence 
with  the  Sugar  River.  The  Sugar  River  then  flows  west- northwest 
for  about  3  miles  to  its  confluence  with  the  Connecticut  River. 

Rice  Reservoir  Dam  is  shown  on  U.S.G.S.  Quadrangle,  Claremont, 

N.H.  -  Vt.  with  approximate  coordinates  of  N  43°  25'  10",  W  72° 

19'  45",  Sullivan  County,  New  Hampshire.  (See  Location  Map  page 
vii .  ) 


b.  Description  of  Dam  and  Appurtenances.  Rice  Reservoir 
Dam  is  an  earthen  embankment  with  a  concrete  core  wall  and  a 
concrete  chute-type  spillway.  The  spillway  is  8'  long  and  3'  deep 
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at  the  crest.  It  narrows  slightly  and  becomes  more  shallow  as 
it  curves  to  the  northwest  down  to  the  toe  of  the  dam.  The 
earthen  embankment  dam  section  is  about  310*  long  at  the  crest 
and  has  upstream  and  downstream  slopes  of  about  2.5H:1V.  The 
downstream  slope  and  the  crest  are  covered  with  well  maintained 
grass.  A  dike  embankment,  contiguous  with  the  dam,  stretches 
northeast  to  southwest  upstream  of  the  dam  embankment.  The  crest 
and  slopes  of  the  670-foot  long  dike  embankment  are  identical 
to  those  of  the  dam  embankment. 

c.  Size  Classification.  Intermediate  (hydraulic  height  - 
48  feet;  storage  -  152  acre-feet)  based  on  height  (  >  40  to  <  100 
feet)  as  given  in  Recommended  Guidelines  for  Safety  Inspection  of 
Dams . 


d.  Hazard  Classification.  Significant  Hazard.  a  major 
breach  could  result  in  the  loss  of  4-6  lives  and  appreciable 
property  damage.  (See  Section  5.1  f.) 

e.  Ownership.  Rice  Reservoir  Dam  has  been  owned  by  Claremont 
Water  Works  since  its  construction  was  completed  in  1935. 

f.  Operator.  The  current  owner  and  operator  of  Rice  Reservoir 
Dam  is  Claremont  Water  Works,  City  Hall,  Claremont,  New  Hampshire 
03743;  phone:  (603)  542-6691. 

g.  Purpose  of  Dam.  Rice  Reservoir  Dam  was  designed  to  form 
a  water  supply  storage  reservoir  for  Claremont,  New  Hampshire. 

h.  Design  and  Construction  History.  The  dam  was  designed 
in  1934  by  E.  Worthington,  Civil  and  Consulting  Engineer,  Water 
Supply  and  Sewerage,  Dedham,  Massachusetts.  Plans  consisting  of 
sheets  2  of  5  through  5  of  5,  dated  September  21,  1934  and  drawn 
by  E.  Worthington,  were  obtained  from  the  New  Hampshire  Water 
Resources  Board  (NHWRB)  files.  Also  found  in  these  files  were 
the  "Specif  ica '•.ions  for  Construction  of  Dam  and  Dyke"  and  a  "Brief 
Statement  of  the  Concrete  Core  Wall  Reinforcement  Design  and  the 
Overflow,"  dated  1934  and  signed  by  E.  Worthington.  Charles  W. 
Easter,  Superintendent  of  Claremont  Water  Works,  supervised  con¬ 
struction  of  the  dam  which  was  completed  in  1935.  Subsequent  to 
original  construction,  no  records  indicating  modifications  or 
repairs  were  disclosed. 

i.  Normal  Operating  Procedures.  Water  is  diverted  1^  miles 
from  Whitewater  Brook  to  Rice  Reservoir  through  a  12-inch  diameter, 
cast  iron  pipe.  This  pipeline  is  controlled  by  gates  so  that  Rice 
Reservoir  may  receive  water  for  storage  during  dry  weather  condi¬ 
tions.  The  maximum  discharge  capacity  of  the  pipe  is  reported  to 
be  about  2.5  cfs.  A  second  regulating  reservoir,  known  as  Dole 
Reserve ir  is  located  along  the  continuation  of  the  pipeline  down¬ 
stream  of  Rice  Reservoir.  Dole  Reservoir  furnishes  the  hydraulic 
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head  for  the  Claremont  area.  Therefore,  an  increase  in  the  pool 
elevation  of  Rice  Reservoir  means  added  reserve  storage,  available 
to  be  drawn  into  Dole  Reservoir  as  needed. 

1 . 3  Pertinent  Data 

a.  Drainage  Area.  The  drainage  area  consists  of  0.11 
square  miles  (70  acres)  of  steeply  sloped,  wooded  terrain. 

Because  of  the  dike  embankment,  which  forms  the  northwest  shore 
of  the  reservoir,  the  drainage  area  is  located  entirely  on  the 
southeast  side  of  the  reservoir.  The  normal  level  of  Rice 
Reservoir  has  a  surface  area  of  11  acres,  which  constitutes 

16  percent  of  the  watershed. 

b .  bis charge  at  Damsite . 

(1)  Outlet  works  -  Design  plans  call  for  a  16"  diameter 
drain  pipe  to  discharge  at  the  downstream  toe.  No  pipe  was  found 
during  the  inspection.  However,  some  discolored  discharge  was 
found  near  the  supposed  drain  outlet  location. 

(2)  The  maximum  discharge  at  the  damsite  is  unknown. 

(3)  Ungated  spillway  capacity  (without  flashboard)  at 
top  of  dam  -  124  cfs  @  823.2'  MSL 

(4)  Ungated  spillway  capacity  (without  flashboard)  a 
test  flood  elevation  -  135  cfs  @  823.4'  MSL 

(5)  Gated  spillway  capacity  @  top  of  dam  elevation  - 
not  applicable 

(6)  Gated  spillway  capacity  @  test  flood  elevation  - 
not  applicable 

(7)  Total  spillway  capacity  (without  flashboard)  @ 
test  flood  elevation  -  135  cfs  @  823.4'  MSL 

(8)  Total  project  discharge  @  test  flood  elevation  - 
260  cfs  @  823.4'  MSL 

c.  Elevation  (feet  above  MSL;  see  (6)  below) 

(1)  Streambed  at  centerline  of  dam  -  775.6  (at  downstream 
toe ) 

(2)  Maximum  tailwater  -  unknown 

(3)  Upstream  portal  invert  diversion  tunnel  -  not  applicable 

(4)  Recreation  pool  -  not  applicable 

(5)  Full  flood  control  pool  -  not  applicable 


(6)  Spillway  crest  -  820.0  (assumed  spillway  elevation 
without  flashboard  taken  from  U.S.G.S.  Quadrangle  sheet) 

(7)  Design  surcharge  (original  design)  -  unknown 

(8)  Top  of  dam  -  823.2 

(9)  Test  flood  pool  -  823.4 

d.  Reservoir  (feet) 

(1)  Length  of  maximum  pool  -  1050 

(2)  Length  of  recreation  pool  -  not  applicable 

(3)  Length  of  flood  control  pool  -  not  applicable 

(4)  Length  of  pool  at  spillway  crest  -  1000 

e.  Storage  (acre-feet) 

(1)  Recreation  pool  -  not  applicable 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  pool  -  117 

(4)  Top  of  dam  -  152 

(5)  Test  flood  pool  -  154 

f.  Reservoir  Surface  (acres) 

(1)  Recreation  pool  -  not  applicable 

(2)  Flood  control  pool  -  not  applicable 

(3)  Spillway  crest  -  11 

(4)  Test  flood  pool  -  11 

(5)  Top  of  dam  -  11 

g .  Dam 

(1)  Type  -  earth  embankment  with  concrete  core 

(2)  Length  -  980'  (dam  310'  plus  contiguous  dike  670’) 

(3)  Height  -  48'  (structural  height) 

(4)  Top  width  -  varied 

(5)  Side  slopes  -  2.5H:1V;  grass  covered  downstream, 
upstream  covered  with  riprap. 
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(6)  Zoning  -  Design  plans  indicate  a  10-foot  wide  zone 
of  puddled  earth  on  the  upstream  side  of  the  core  wall. 

(7)  Impervious  core  -  Design  plans  indicate  a  reinforced 
concrete  core,  2'  wide  @  crest,  6'  wide  @  base,  extending  approxi¬ 
mately  304  1  . 

(8)  Cutoff  -  No  cutoff  trench;  design  plans  indicate 
cutoff  (antiseep  collars)  on  drain  and  supply  piping  that  are 
about  O'  square  by  18"  thick. 

(9)  Grout  curtain  -  nor  applicable 

h.  Diversion  and  Regulating  Tunnel  -  not  applicable  (See  j. 
below. ) 

i .  Spillway 

(1)  Type  -  concrete  chute-type  spillway 

(2)  Length  of  weir  -  8' 

(3)  Crest  elevation  -  820.0'  MSL 

(4)  Gates  -  none 

(5)  U/S  Channel  -  The  approach  channel  consists  of  Rice 
Reservoir,  the  headwaters  of  Stevens  Brook,  which  ranges  from  100 
to  300  feet  in  width.  The  east  bank  is  heavily  wooded  and  slopes 
steeply.  The  west  bank  is  an  earthen  dike,  about  10  feet 

wide  at  the  crest,  covered  with  well  maintained  grass.  The 
upstream  slope  near  the  waterline  is  riprapped. 

(6)  D/S  Channel  -  The  channel  immediately  downstream  of 
the  dam,  Stevens  Brook,  is  about  5  feet  wide.  Some  rocks,  branches, 
and  scattered  logs  litter  the  channel.  Small  trees  and  brush  cover 
both  overbanks.  Stevens  Brook  crosses  under  Winter  Street  and 
State  Route  #320  before  turning  to  the  south.  The  brook  then  follows 
State  Route  #120,  crossing  under  the  road  five  times  within  the 

4, 200- foot  downstream  hazard  reach.  There  are  four  inhabited  struc¬ 
tures  along  this  reach. 

j.  Rcgul at i ng  Outlets.  A  valve  controlling  a  10-inch  diameter 
v.ast  iron  pipeline  is  located  near  the  toe  of  the  dam.  This  line 
utilizes  stor tge  from  Rice  Reservoir  to  affect  the  level  of  Dole 
Reservoir,  the  principal  water  supply  impoundment  for  the  City  of 
Claremont . 


SECTION  2 
ENGINEERING  DATA 


2 . 1  Design 

A  "Brief  Statement  of  the  Concrete  Core  Wall  Reinforcement  Design 
and  the  Overflow"  by  E.  Worthington,  Engineer  for  Claremont  Water 
Works,  is  included  in  Appendix  B.  Also  obtained  were  the  design 
plans  consisting  of  sheets  2  of  5  through  5  of  5,  dated  September 
21,  1934  and  drawn  by  E.  Worthington,  Civil  and  Consulting  Engineer. 

2 . 2  Construction 

"Specifications  for  Construction  of  Dam  and  Dike",  by  E.  Worthington, 
are  also  included  in  Appendix  B.  Other  construction  data  include 
concrete  test  forms  and  construction  progress  photographs. 

2 . 3  Operation 

No  operational  data  were  disclosed. 

2.4  Evaluation 


a.  Availability.  Only  brief  narratives  of  design  and  con¬ 
struction  of  Rice  Reservoir  Dam  were  disclosed. 

b.  Adequacy.  The  data  obtained  are  sufficient  to  illustrate 
a  fairly  good  picture  of  the  dam;  however,  specific  details  are 
lacking. 


c.  Validity.  Design  plans  call  for  a  2-foot  high  ogee  spill¬ 
way,  75  feet  long,  15  feet  wide  at  the  crest,  tapering  to  10  feet 
wide,  with  wasteway  steps  at  the  end  to  act  as  energy  dissipators. 
The  spillway,  as  seen  on  the  visual  inspection,  consists  of  a 
concrete  chute-type  spillway  8  feet  wide  at  the  crest  tapering  to 
7  feet  wide.  Rocks  have  been  randomly  placed  at  the  end  of  the 
spillway  chute  to  act  as  energy  dissipators.  The  visible  portions 
of  the  dam  embankment  and  dike  were  constructed  according  to  speci¬ 
fications  . 


SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings 

a.  General .  Rice  Reservoir  Dam,  intermediate  in  height, 
impounds  a  reservoir  having  a  small  storage  capacity.  The  water¬ 
shed  above  the  reservoir  is  rolling  and  heavily  wooded.  The 
downstream  area  is  wooded  and  open  land. 

b.  Dam.  Rice  Reservoir  Dam  is  an  earth  embankment  having 
a  hydraulic  height  of  48  feet,  310  feet  long,  and  12  feet  wide 
at  the  crest.  Available  drawings  indicate  that  the  dam  has  a 
concrete  core  wall,  but  the  core  wall  was  not  visible.  A  dike, 
constructed  contiguously  with  the  dam,  forms  a  dog  leg  on  the 
right  (west)  side. 

The  portion  of  the  upstream  slope  that  was  visible  above  the 
reservoir  surface  has  a  slope  of  2.5H:1V.  Riprap  is  visible 
from  about  one  foot  below  the  crest  to  the  maximum  depth  that 
is  visible  beneath  the  reservoir  surface.  There  is  erosion  between 
the  top  of  the  riprap  and  the  crest  of  the  dam.  (See  Appendix  C  - 
Figure  2.)  Small  trees  (less  than  3  feet  high) are  growing 
near  the  top  of  the  upstream  slope.  (See  Appendix  C  -  Figure  3.) 
The  crest  of  the  dam  is  covered  with  grass,  which  appears  to  have 
been  mowed  regularly. 

The  downstream  slope  of  the  dam  has  a  slope  of  2.5H:1V.  It  is 
covered  with  grass  and  a  few  coarse  weeds,  and  appears  to  have 
been  mowed  at  least  once  during  the  summer  prior  to  the  inspec¬ 
tion.  (See  Appendix  C  -  Figure  4.)  Five  animal  burrows  were 
observed  on  the  downstream  slope.  Seepage  is  discharging  from 
the  toe  of  the  dam  at  the  deepest  part  of  the  valley.  The 
seepage  has  deposited  rust  colored  precipitate  in  the  flow  area, 
but  otherwise  the  water  is  clear.  (See  Appendix  C  -  Figure  5.) 

The  toe  of  the  slope  at  the  deepest  part  of  the  valley  is  covered 
with  boulders.  This  may  be  a  toe  drain  or  merely  surface  riprap. 
Two  soft,  wet  areas  were  also  noted  about  50  feet  downstream  of 
the  toe  of  the  dam  near  the  break  in  alignment  of  the  crest.  No 
visible  discharge  of  water  was  observed  in  either  of  these  two 
areas.  These  soft,  wet  areas  may  be  the  result  of  seepage  from 
the  reservoir  or  they  may  be  the  result  of  a  generally  high  water 
table  in  the  low,  flat  area  downstream  of  the  dam.  In  addition, 
one  slightly  soft,  wet  area  close  to  the  downstream  toe  of  the  dam 
was  observed  between  the  break  in  alignment  and  the  right  abutment 
of  the  dike. 

c.  Appurtenant  Structures.  A  concrete  spillway  8  feet 

long  with  the  crest  3.2  feet  below  the  crest  of  the  dam  is  located 
on  the  east  end  of  the  embankment.  A  concrete  chute  spillway 
7  feet  wide  and  1.5  feet  deep  channels  the  discharge  flow  down 
the  face  of  the  embankment  and  outlets  into  the  brook  at  the  toe 
of  the  dam.  (See  Appendix  C  -  Figure  6.) 


The  vertical  wall  on  the  east  side  of  the  spillway  is  cracked  in 
at  least  three  places.  One  crack  and  one  spalled  area  upstream 
of  the  flashboards  was  observed  to  have  been  partially  repaired 
with  mortar;  however,  an  inclined  crack  immediately  downstream 
was  discharging  water,  presumable  entering  the  wall  from  upstream. 
(See  Appendix  C  -  Figure  7.)  The  bottom  of  the  spillway  was 
observed  to  be  in  good  condition  with  surface  erosion  limited  to 
loss  of  surface  laitance. 
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The  concrete  box  discharge  chute,  constructed  in  approximately 
eight  sections,  has  deteriorated.  Of  particular  concern  is  the 
longitudinal  movement  observed  between  first  and  second  sections 
and  the  tilted  vertical  walls  of  the  third  and  fourth  box  sections. 
(See  Appendix  C  -  Figure  6.)  Numerous  hairline  cracks  with 
efflorescence  and  small  areas  of  spalling  were  observed  in  the 
spillway  box  walls.  (See  Appendix  C  -  Figure  8.) 

Water  was  observed  flowing  into  the  transverse  joint  in  the  floor 
between  the  first  and  second  box  section  (See  Appendix  C  -  Figure 
9)  and  discharging  from  the  horizontal  joint  between  the  wall  and 
the  floor  approximately  three  feet  downstream  of  the  transverse 
joint.  Open  joints  which  permit  water  to  pass  through  them  expose 
the  subsurface  material  to  erosion.  Erosion  under  or  along  the 
side  of  the  box  culvert  would  seriously  jeopardize  the  integrity 
of  the  embankment. 


•  • 


The  last  section  of  spillway  was  never  completed.  Rocks  appear  to 
have  been  placed  in  this  area  and  a  significant  amount  of  debris 
has  collected  here.  (See  Appendix  C  -  Figure  10.)  During  high 
spillway  discharges,  this  area  would  be  susceptible  to  erosion  and 
may  effect  the  stability  of  the  dam  embankment. 

d.  Reservoir  Area.  The  watershed  above  the  reservoir  is 
rolling  and  heavily  wooded.  No  camps  or  other  structures  were 
noted  on  the  shore  of  the  reservoir.  (See  Appendix  C  -  Figure  11.) 
No  visible  evidence  of  significant  sedimentation  in  the  reservoir 
was  noted. 

e.  Downstream  Channel.  The  valley  downstream  of  the  dam 
is  broad  and  has  gentle  slopes.  The  bottom  of  the  channel  con¬ 
sists  of  boulders,  sand,  and  pieces  of  brush  in  the  channel. 

(See  Appendix  C  -  Figure  12.)  Located  just  downstream  of  the 
toe  of  the  dam  is  an  inhabited  trailer. 

3 . 2  Evaluation 

Based  on  the  visual  inspection,  Rice  Reservoir  Dam  appears  to  be 
in  fair  condition.  The  small  trees  that  appear  to  have  been 
planted  near  the  top  of  the  upstream  slope  could  become  a  potential 
problem  several  decades  from  now  if  they  blow  over  and  pull  their 
roots,  or  if  they  die  and  their  roots  rot,  which  could  lead  to 
seepage  or  erosion  problems.  Seepage  from  the  toe  of  the  dam  at 
the  deepest  section  and  the  presence  of  soft,  wet  areas  near  the 
downstream  toe  may  develop  into  problems  over  the  long  term  if 
not  controlled  or  remedied.  Minor  erosion  between  the  crest  of  the 


•  • 


«  • 


3-2 


dam  and  the  top  of  the  riprap  on  the  upstream  slope  could  result 
in  a  problem  if  not  controlled.  Animal  burrows  on  the  downstream 
face  of  the  dam  could  lead  to  seepage  problems. 

The  16"  diameter  drain  pipe  called  for  on  the  design  plans  was  not 
found.  However,  discolored  seepage  was  found  near  the  supposed 
location. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

Water  is  diverted  lh  miles  from  Whitewater  Brook  to  Rice  Reservoir 
through  a  12-inch  diameter  cast  iron  pipe.  This  pipeline  is  con¬ 
trolled  by  valves  so  that  R’ce  Reservoir  may  receive  water  for 
storage  during  dry  weather  conditions.  The  maximum  discharge 
capacity  of  the  pipe  is  about  2.S  cfs.  A  second  reservoir,  known 
as  Dole  Reservoir,  is  located  along  the  continuation  of  the  pipe¬ 
line  downstream  of  Rice  Reservoir.  Dole  Reservoir  furnishes  the 
hydraulic  head  for  the  Claremont  area.  Therefore,  an  increase 
an  the  pool  elevation  of  Rice  Reservoir  means  added  reserve  storage, 
available  to  be  drawn  through  a  10-inch  diameter  pipeline  into 
Dole  Reservoir  as  needed.  W  iter  may  also  be  diverted  directly 
from  Whitewater  Brook  to  Dole  Reservoir  through  a  Rice  Reservoir 
by-pass  line.  However,  because  Rice  Reservoir  also  serves  as  a 
particulate  matter  settling  pond,  this  line  is  usually  used  only 
during  high  demand  periods. 

4 . 2  Maintenance  of  Dam 

Claremont  Water  Works  is  responsible  for  maintenance  of  Rice 
Reservoir  Dam. 

4 . 3  Maintenance  of  Operating  Facilities 

Periodic  maintenance  is  performed  on  diversion  piping  and  valves. 

4 . 4  Description  of  Any  Warning  System  in  Effect 

No  written  warning  system  was  disclosed  for  Rice  Reservoir  Dam. 

4 . 5  Evaluation 

The  operational  and  maintenance  procedures  followed,  though  not 
written,  appear  to  be  generally  satisfactory. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC 


5.1  Evaluation  of  Features 


a.  General .  Rice  Reservoir  Dam  is  an  earthen  embankment 
which  impounds  a  reservoir  of  small  size.  It  has  a  hydraulic 
height  of  48  feet  and  a  crest  length  of  about  310  feet.  The 
western  side  of  the  dam  is  extended  by  an  earthen  dike  having 

a  crest  length  and  width  of  about  670  feet  and  10  feet,  respec¬ 
tively.  A  small  chute-type  spillway,  8  feet  long  by  3  feet  deep, 
is  located  at  the  eastern  end  of  the  dam  embankment. 

b.  Design  Data.  A  "Brief  Statement  of  the  Concrete  Core 
Wall  Reinforcement  Design  and  the  Overflow"  by  E.  Worthington, 
Engineer  for  Claremont  Water  Works,  is  included  in  Appendix  B. 

The  latter  part  of  this  statement  provides  some  hydrologic/ 
hydraulic  design  data.  The  original  design  called  for  a  15  foot 
long  spillway.  Unfortunately  the  provided  spillway  is  only  8 
feet  in  length. 

c.  Experience  Data.  No  data  were  disclosed  concerning 
flood  heights,  flood  damage,  or  maximum  discharges  at  the  dam. 

d.  Visual  Observations.  The  chute-type  spillway  is  in 
some  disrepair.  The  spillway  channel  near  the  toe  of  the  dam 
is  filled  with  rocks,  logs,  and  branches.  Flashboards  approxi¬ 
mately  8  inches  high  were  located  on  the  spillway  crest. 

e.  Test  Flood  Analysis.  Rice  Reservoir  Dam  is  classified 
an  intermediate  dam,  having  a  hydraulic  height  of  48  feet  and 

a  maximum  storage  capacity  of  152  acre-feet.  The  significant 
hazard  dam  impounds  a  reservoir  of  small  size,  containing  runoff 
from  a  0.11  square  mile  drainage  area  characterized  by  mountainous, 
forested  terrain,  as  well  as  the  diverted  water  from  Whitewater 
Brook.  Using  a  csm  value  of  2,500,  a  Probable  Maximum  Flood  (PMF) 
of  275  cfs  was  obtained.  The  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  and  the  possible  loss  of  life  if  the  dam  failed 
dictated  the  use  of  the  full  PMF  as  the  test  flood.  The  PMF 
discharge  after  routing  was  determined  to  be  260  cfs  (2364  csm) . 
Using  uhe  calculated  test  flood  discharge  of  260  cfs,  the  dam 
embankment  would  be  overtopped  by  0.2  foot.  The  maximum  spillway 
capacity  at  top  of  dam  is  124  cfs  or  48%  of  the  test  flood. 

Para  Failure  Analysis.  The  impact  of  a  breach  at  top  of 
dam  was  assessed  using  the  Guidance  for  Estimating  Downstream  Dam 
Fax  Lure  Hydrographs  issued  by  the  Corps  of  Engineers.  The  analysis 
covered  a  reach  extending  downstream  4200  feet  from  the  toe  of  the 
dam,  along  which  five  inhabited  structures  are  located.  There  are 
five  houses  with  elevations  above  stream  water  surface  ranging  from 


7  to  13  feet,  and  one  house  with  elevation  of  0.8  feet.  A 
breach  at  top  of  dam  would  increase  the  stage  by  9.1  feet  above 
the  already  high  4.2  feet  antecedent  stage,  damaging  the  four 
downstream  structures  as  well  as  State  Route  120  and  Winter 
Street.  The  potential  for  loss  of  life  is  significant  (4-6  lives 
Considerable  property  damage  could  occur  as  neither  the  channel 
nor  the  five  culvert  crossings  under  Route  120,  are  adequately 
sized  for  the  volume  of  discharge. 


SECTION  6 

STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  The  visual  examination  indicates 
the  following  evidence  of  potential  problems: 

(1)  Seepage  at  the  downstream  toe  of  the  dam  in  the 
deepest  part  of  the  valley. 

(2)  Soft,  wet  areas  at  several  locations  near  and 
downstream  of  the  downstream  toe  of  the  dam. 

(3)  Cracked  and  spalled  concrete  in  the  concrete  chute 
spillway  with  some  leakage;  could  develop  serious  erosion  if  left 
uncorrected. 

(4)  The  incompleted  spillway  discharge  channel  could 
lead  to  serious  erosion  problems  if  left  uncorrected. 

(5)  Minor  erosion  above  the  top  of  the  riprap  on  the 
upstream  slope  of  the  dam. 

(6)  Small  trees  growing  on  the  top  of  the  upstream  slope. 

(7)  Animal  burrows  on  the  downstream  slope. 

In  addition,  there  are  a  number  of  small  trees  overhanging  the 
discharge  channel  downstream  of  the  dam. 

b.  Design  and  Construction  Data.  Design  sketches  dated 
8/13/34  indicate  that  the  cross  section  of  the  dam  includes  a 
vertical  concrete  core  wall  two  feet  wide  at  the  crest  and  six 
feet  wide  at  the  base;  a  10-foot  wide  zone  of  puddled  earth  on  the 
upstream  side  of  the  core  wall,  with  the  remainder  of  the  upstream 
shell  consisting  of  earth  fill;  a  gravel  layer  about  15  feet  thick 
on  the  downstream  side  of  the  core,  with  the  remainder  of  the  down¬ 
stream  shell  consisting  of  selected  material  from  clearing  the 
reservoir  bottom;  a  "paved"  upstream  slope;  and  a  "seeded"  down¬ 
stream  slope.  Specifications  for  construction  of  the  dam  were 
also  available. 

c.  Operating  Records.  No  operating  records  pertinent  to 
the  structural  stability  of  the  dam  were  disclosed. 

d.  Post-Construction  Changes.  No  records  of  post-construction 
changes  were  disclosed. 

e.  Seismic  Stability.  Rice  Reservoir  Dam  is  located  in 
Seismic  Zone- 2  aid  in  accordance  with  the  Recommended  Phase  I 
Guidelines  does  not  warrant  seismic  analysis. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition.  The  visual  inspection  indicates  that  the 
Rice  Reservoir  Dam  is  in  fair  condition.  The  principal  concerns 
with  respect  to  the  condition  of  the  dam  are: 

(1)  Seepage  at  the  downstream  toe  of  the  dam  in  the 
deepest  part  of  the  valley. 

(2)  Soft,  wet  areas  at  several  locations  near  and 
downstream  of  the  downstream  toe  of  the  dam. 

(3)  Incompleted  spillway  discharge  channel. 

(4)  Cracked  and  spalled  concrete  in  the  chute  spillway 

(5)  Minor  erosion  above  the  top  of  the  riprap  on  the 
upstream  slope  of  the  dam. 

(6)  Lack  of  emergency  drawdown  facility. 

(7)  Trees  growing  on  the  upstream  slope  of  the  dam 

and  dike. 

(8)  Animal  burrows  on  the  downstream  slope. 

In  addition,  there  are  a  number  of  small  trees  overhanging  the 
discharge  channel  downstream  of  the  dam. 

b.  Adequacy  of  Information.  The  information  available  is 
such  that  the  assessment  of  this  dam  must  be  based  primarily  on 
the  results  of  the  visual  inspection.  The  visual  inspection  is 
adequate  to  identify  the  potential  problems  listed  in  7.1  a. 

c.  Urgency .  The  recommendations  made  in  7.2  and  7.3  below 
should  be  implemented  by  the  owner  within  one  year  after  receipt 
of  this  Phase  I  report. 

d.  Need  for  Additional  Information.  Investigate  whether  16 
outlet  pipe  was  in  fact  installed  and  buried. 

7 . 2  Recommendations 

The  owner  should  engage  a  Registered  Professional  Engineer  to: 

(1)  Investigate  the  seepage  and  wet  areas  at  and  near 
the  downstream  toe  of  the  dam,  and  to  design  remedial  or  control 
measures  if  needed. 

(2)  Design  repairs  for  the  erosion  above  the  top  of 
the  riprap  on  the  upstream  face  of  the  dam. 


(3)  Design  completion  of  the  spillway  discharge  channel. 

(4)  Investigate  whether  or  not  the  low-level  discharge 
pipe  exists  and  make  it  operable  if  it  is  found. 

The  owner  should  carry  out  the  recommendations  made  by  the  Engineer 
7.3  Remedial  Measures 


a.  Operating  and  Maintenance  Procedures.  The  owner  should: 

(1)  Repair  the  cracked  and  spalled  portions  of  the 
concrete  chute  spillway. 

(2)  Repair  the  spillway  discharge  channel. 

(3)  Remove  the  small  trees  growing  on  the  upstream  slope 
of  the  dam  and  dike. 

(4)  Visually  inspect  the  dam  and  appurtenant  structures 
once  each  month. 

(5)  Engage  a  Registered  Professional  Engineer  to  make 
a  comprehensive  technical  inspection  of  the  dam  once  every  year. 

(6)  Establish  a  surveillance  program  for  use  during  and 
immediately  following  periods  of  heavy  rainfall  and  also  a  warning 
program  to  follow  in  case  of  emergency  conditions. 

(7)  Remove  debris  from  spillway  discharge  channel  and 
fill  in  animal  burrows. 

(8)  Remove  stoplogs  and  steel  bar  supports  from  spillway 
and  keep  them  removed  until  spillway  is  increased. 

7.4  Alternatives 


No  alternatives  are  recommended. 


VISUAL  INSPECTION  CHECKLIST 
PARTY  ORGANIZATION 


PERIODIC  INSPECTION  CHECKLIST 

pro.tpot  Rice  Reservoir  Dam,  NH 

DATE  May  8,  1979 

PROJECT  FEATURE  Dam 

NAME 

DISCIPLINE 

NAME  ___ 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

Crest  Elevation 

823.2’MSL 

Current  Pool  Elevation 

820.0' MSL 

Maximum  Impoundment  to  Date 

Surface  Cracks 

None  apparent. 

Pavement  Condition 

Not  paved. 

Movement  or  Settlement  of 

Crest 

None  apparent. 

Lateral  Movement 

None  apparent. 

Vertical  Alignment 

Good. 

Horizontal  Alignment 

Good. 

Condition  at  Abutment  and 
at  Concrete  Structures 

Good.  Spillway  walls  at  top  have 
ripped  in  1". 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of 

Slopes  or  Abutments 

3rd  and  4th  Sections  of  vertical  con¬ 
crete  wall  of  chute  spillway  tilted 
inward,  approximately  8". 

None  apparent 

Slight  erosion  above  top  of  riprap 
on  upstream  slope. 

Rock  Slope  Protection  - 
Riprap  Failures 

Riprap  on  upstream  slope  in  good  condi¬ 
tion.  See  "Sloughing _ "  above. 

Unusual  Movement  or  Cracking 

None  apparent. 

at  or  Near  Toe 

Unusual  'bankmen t  or  Down¬ 

stream  Soopa g e 

Pi j- inn  or  Boils 

Foundation  Dr. linage  Features 

Toe  n ; a i ns 

Inst  rumentat ion  System 

Voge  t  a  t  i  i  in 

Large  area  that  is  soft  and  has  stand¬ 
ing  water  near  toe  at  deepest  section 
of  valley.  Minor  soft  spots  but  no 
standing  water  at  downstream  toe  of 
north  section.  Flowing  water  at  head- 
wall  where  there  may  be  lew- level  out¬ 
lets  or  toe  drains;  water  is  very  rusty. 
None  apparent. 

None  apparent. 

None  apparent,  but  see  "Unusual ... "abov 3 
Three  open  casings  near  downstream  toe. 
Purpose  and  details  unknown. 

Grass  on  crest.  Grass  on  upstream 

slope  above  riprap;  grass  and  weeds  on 


downstream  slope. 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT 


Rice  Reservoir  Dam,  NH 


PROJECT  FEATURE 
DISCIPLINE _ 


Dike 


DATE  1979 

NAME _ 

NAME _ 


AREA  EVALUATED  CONDITION 

lil'KE  EMBANKMENT  670’  Dike  continuous  with  dam. 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of 
Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  -  Riprap 
Fai lures 

Unusual  Movement  or  Cracking 
at.  or  Near  Toes 


See  "Sloughing..."  for  Dam  Embankment. 

See  "Rock  Slope _ "  for  Dam  Embankment. 

Small  trees  planted  on  upstream  face. 


I  '.usual  Embankment  or  Down¬ 
stream  Seepage 

Piping  or  Boils 

foundation  Drainage  Features 

ioe  Drains 


; ns*  t  umentation  System 

Vegetation  Grass  on  downstream  face  and  crest. 

Small  trees  planted  on  upstream  face 
above  riprap. 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Rice  Reservoir  Dam,  NH _ 

PROJECT  FEATURE  Outlet  Works 
DISCIPLINE _ 


DATE _ May  8 1. 1973. 

NAME _ 

NAME _ 


AREA  EVALUATED 

OUT LET  WORKS  -  OUTLET  ST RUCTURE 
"AND  OUTLET  CHANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  holes 

Channel 

Loose  Rock  or  Trees 
Overhanging  Channel 

Condition  of  Discharge 
Channe 1 


CONDITION 


Shewn  on  design  plans,  not  visible  in 
field  inspection. 

Large  seepage  in  deepest  part  of 
valley  may  be  discharge  from  a  toe 
drain  or  low-level  outlet. 


PERIODIC  INSPECTION  CHECKLIST 


PROJECT _ Rice  Reservoir  Dam,  Nll^ 

PROJECT  FEATURE; _ _ 

DISCIPLINE _ _ _ 

ARr:A  EVALD  AT  ED 

OUTU-T  WORKS  -  SPILLWAY  WEIR,  APPROACH 
AND  DisaiARGE  CliANNEIS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  (.Iiannel 
Trees  Overhanyinq  Channel. 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 
Pis chu rye  Chunnt -  1 
>  n  1  Cond  i  t  i  on 
Loot.*'  Rock  Ove  rhanq i  mi  Channel 
!'av:,  ove  rhanq  inq  Channel 
Floor  of  Channel 
Other  Oh  t ructions 


DATE  May  8,  1979 

NAME _ 

NAME _ 


CONDITION 


Chute  spillway,  one  8"  flashboard 


Rice  Reservoir 

Good 

None 

None 

Riprapped 


Fair 

Rust  visible  at  flashboard  pipes. 

Seme  spalling  at  cracks  in  walls. 

No 

Seepage  discharging  from  down¬ 
stream  of  flashboards  on  the  left  side. 
None 

Inocmpleted;  large  boulders  randomly 
placed  at  end  of  spillway  chute. 

Fair,  two  sections  of  vertical  concrete 
wall  on  side  of  chute  spillway  leaning 
None 

None  over  chute,  trees  do  overhang 
channel  downstream  of  chute. 

Concrete  over  most  of  length,  boulders 
near  discharge  end. 

Large  boulders  and  other  debris  in 
discharge  channel. 


PROJECT  Rice 


■:  Reservoir 


NAME  R.  Langen 


AREA  EVALUATED 


REMARKS 


stability  of  Shoreline 

Sedimentat i on 

Changes  in  Watershed 
Runoff  Potential 

Upstream  Hazards 

Downstream  Hazards 


Alert  Facilities 


Not  significant. 


5  Inhabited  structures  and  State 
Route  120. 


Hydrometeorological  Gages 

Operational  &  Maintenance 
Regulations 


None  posted. 
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NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


y 


LOCATION 

Town  . .'i.k. . /.Tv . :  County 

Stream . .......'.r'.A.V. . 


STATE  NO . . 


Basin-Primary  . v..:.. . :  Secondary  . . 

hr.c.tl  Name  . . 

Coordinates — Lat . . :  Long . V . . 

i.  '.NLRAL  DATA  2S' ~  ^z°a  /  S  ^  „  / 

cy/t 

ii;  linage  area:  Controlled  . Sq.  Mi.:  Uncontrolled  . . Sq.  Mi.:  Total  ItWff*!*,..  .  Sq.  Mi. 

Overall  length  of  darn  . £120.!  ft.:  Date  of  Construction  . 13.35. . 

Height:  Stream  bed  to  highest  elev . ¥?.! .  ft.:  Max.  Structure  . if.?.1. .  ft. 

r  jst — Dam  . :  Reservoir  . . 

DESCRIPTION  E-'.-'i.'.:-  do.tci' C o :: —  ..'-.11 


Waste  Cates 


Number  . :  Size  .  ft.  high  x  .  ft.  wide 

Elevation  Invert . :  Total  Area . so.  ft. 


Waste  Cates  Conduit 

Number  . :  Materials 


Size . ft. :  Length 

Embankment 


.  ft.:  Area . tq.  ft. 


Height — Max .  ft.:  Min .  ft. 

Top— Width  . :  Elev .  ft. 

Slopes — Upstream .  on . :  Downstream  . . .  on  . 

Length — Right  of  Spillway . :  Left  of  Spillway . . . 

S.hllway 

Materials  of  Construction . 3aE.tli.T...Star.S . 

l  ength — Total  . ft.:  Net . IS.'.../. . ft 

Height  of  permanent  section — max.  ...45!....^ . ft.:  Min .  ft 

l  iashboards — Type  . :  Height  .10!!..k . ft 

Elevation — Permanent  Crest  . .7.4&*.£..(T].^3.u?} . :  Top  of  Flashboard  . 

Flood  Capacity  . SlQ .  cfs. :  .  cfs/sq.  mi. 

ALutments 


Materials:  . 

Freeboard:  Max . y?aP. . ft. :  Min. 


Head  works  to  Power  Devel. — (See  "Data  on  Power  Development”) 

OWNER  . . 'V.  *.?.!? 

C  endf+io  n 

REMARKS 


i  a. -illation  By . .kt.. -a... \...L...k., 


;v:  rrci.  ccii’iccio;; 


> 


'  7.  :  :  • 

jVate  ov  nATJCKnE 


■v  1  --"V.i.O... 

Ci.-.r  .-..oru 


,,'attr  .(OrAs, 

:<  h 


y 


Concord,  Hew  Hampshire 

October  13,  193b.  ►  • 


>  • 


HE.  _  Rjce  Res, _ Dan.  ’ C.  C.  14 

1  i  er  t  i  em^r.  : 


In  order  that  ve  nay  determine  the  magnitude  and  ex¬ 
tent  of  the  flood  of  September  21-24  just  passed,  v/e  are  re- 
c.'s'nt  t  ne  various  dan  owners  in  the  State  to  supply  us  vrith 
the  following  ir.  fornat  ion  ■. 

1.  'as  this  dan  injured?  Ar.s.  ..Jin _ 

2.  If  so,  to  what  extent?  Ins. _ _ 


3.  Sid  all  flashboards  Ans.  ///> _ ,  _ 

go  out? 

4.  ,That  was  the  naxinun  Ans.  & ^  /\j»j~/'ene>  W _ 

height  of  water  over  _ 

the  permanent  crest  _ _ _ 

of  spillway?  _ 

5.  At  what  day  and  hour  Ar.s. _ 

did  the  maximum  flood  _ 

height  reach  your  dam? 

6.  Any  other  interesting  infornation  regarding  the  flood 
or  rain  fall  may  be  given  on  the  back  of  this  sheet,  or  attach 
sheets. 

’.'ill  you  please  return  this  letter  with  as  nuch  in¬ 
formation  as  you  can  give  us  as  promptly  as  possible.  A  self- 
addressed  envelope  is  attached  hereto. 

1  >  thank  you  for  your  cooperation. 

Very  truly  yours, 

vi  / 

Kichard  S.  Holmgren 
Chief  Engineer 


> 


CDC :GMB 
Enc. 
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CLAREMONT  WATER  WORKS 


y 


CLAREMONT,  NEW  HAMPSHIRE 

CHARLES  W.  EASTER.  SUPT. 


June  15,1937 

Uuw  Hamp. Water  recourses  Eoarh 
Concord,  f-iew  Hampshire. 

Hr.  chard  S.  Holmgren. 

l  our  Mr.  Holmgren: 

We  are  pleased  to  comply  with  your  request  of 
J une  4th,  but,  as  we  have  no  engineer,  we  will  give  you  such 
data  as  we  have. 

Under. separate  cover,  you  will  receive  a  map 
with  our  Reservoirs  located  very  clearly,  with  lines  drawn, 
showing  you  the  way  the  Reservoirs  are  connected  and  the  size 
of  the  pipe  lines:  from  the  Straw  Reservoir  there  is  a  12"  cement 
pipe  to  the  Town,  and  from  the  Dole  Reservoir  a  20"  cast  iron 
pipe  to  the  To.vn  also:  these  two  reservoirs  are  on  the  saioe  level. 

The  draw  down  of  these  Reservoirs  are  so  varied 
different  years  that  it  is  rather  difficult  to  comment:  last  year, 
being  exceptionally  dry,  they  were  nearly  empty,  ana  other  years 
they  remain  nearly  full. 

DOLE  RESERVOIR  37,000,000  gallons-  DAU  475*  long-  OVERFLOW  15' wide. 

JOHNSON  "  24,000,000  "  -  DAM  300'  *  -  "  «  50* lg. 10' wide 

PHELPS  "  3,500,000  "  -  DAM  250*  "  -  "  "  10'wide 

x\y  RICE -  "  38,109,000  «  -  DAM  304 »  "- 

STRAW -  " -  3,500,000  »  -----  -  DAM  150'  -  " 

The  Dole, Rice  and  Straw  Reservoirs  have  a  very  small  watershed; only 
a  few  acres:  as  you  will  see  by  the  Map,  water  is  conducted  to  them 
through  pipe  lines:-  the  water  from  the  Johnson  Reservoir  flows  to 
the  Phelps  Reservoir  in  a  brook  controlled  by  a  valve  at  the  lower 
side  of  the  Johnson  dam. 

You  will  note  the  nap  is  marked  WHITE  WATER  BR00X  INTAKE:  this  is 
a  cement  cam  about  90'  long  end  10'  in  height,  which  has  a  valve 
and  screen  chamber  connected  to  same:  water  flows  from  here  in  a 
cast  iron  pipe  lj?  miles  to  the  Rice  Reservoir, thence  to  the  Dole 
Reservoir. 

Hoping  this  report  will  answer  your  request, we  are, 


DYKE  638 'long  OVERFLOW 

(  IQ*  wide-,75 '  lor. 
-OVERFLOW  2-16” pipes. 


■//VrV 


deptemuer  d4,  lyjj4« 


l(\  Chari  J3  V/.  --an ter 

Cupt.  of  n'ater  tforka 
Claremont,  N.H. 

.  '>ar  Hr.  Easter* 


x  send  you  with  this  in  separate  enclosure,  four  sets  of  plans  and 
specif icatlona  for  the  Stevens  Reservoir  Earn. 

One  set  you  are  sending  to  Rr*  fraiser  of  the  Dew  Hampshire  State 
Board  of  Health,  I  understand. 

The  State  of  l!aasachusetta  requires  t  nat  all  dans  he  approved  In  plan 
by  tbe  County  Commissioners  of  the  County  in  which  the  can  is  located  aa  a 
measure  of  proper  safety  to  the  public. 

I  do  not  know  what  the  requirements  are  in  Hew  Hampshire,  hut  you  can 
ascertain  if  the  filing  of  the  plans  with  the  State  Board  of  Health  answers 
the  requirements. 

The  plana  ore  prepared  with  this  in  view* 

Please  note  especially  that  rmen  the  pipes  are  laid  through  the  dan 
they  oust  be  thoroughly  supported  by  concrete  supports  as  snown  on  the  plan 
and  details,  also  that  every  other  support  is  made  a  cut  off  wall  to 
prevent  the  leakage  of  water  along  the  pipe  and  through  the  cam.  A  smooth 
pipe  ie  frequently  the  way  for  water  to  follow  the  line. 

Also  the  pipe  oust  he  thoroughly  supported  to  prevent  settlement  due 
to  possible  insecure  foundation  and  also  the  weignt  of  the  fill  over  the 
pipe.  A  leaky  Joint  may  cause  disaster  and  your  pipes  will  always  be  fllle 
You  cannot  get  at  a  Joint  to  repair  it  after  it  ia  enclosed  in  the  dam. 

The  core  wall  is  also  important  to  start  not  only  on  firm  foundation 
hut  also  below  the  point  which  will  have  impervious  material  to  prevent 
leakage  underneath  the  wall,  /or  this  reason  the  wall  is  to  be  carried 
not  only  down  to  this  impervious  strata  hut  into  it  so  as  to  seal  off  the 
point  of  contact.  In  ledge  we  cut  out  a  channel  to  hard  rock  at  least  a 
foot  or  core  deep  into  the  solid  rock. 

This  may  seen  to  be  unnecessary  at  times,  but  tbe  cost  of  such 
precautions  is  not  great  and  means  everything  sometimes. 

The  dan  is  a  structure  to  hold  water  and  be  safe  from  any  strains 
that  may  be  put  upon  it.  The  ti.:e  to  make  it  so  is  ;;hen  it  is  built  os 
after  construction  it  is  difficult  and  expensive  to  remedy  defects. 

The  dam  foundations  are  perhaps  the  most  important  feature  anu  should 
be  secure  for  both  support  and  leakage. 
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7ot  the  above  i'sasjaa  the  stripping  on  the  dam  location  as  coytrea  by 
the  filling  should  be  thoroughly  cleaned  down  to  the  subsoil  oi  di  lorna 
auu  vegetable  ratter  cown  to  toe  firm  subsoil.  You  do  not  ./ant  a  porous 
strata  at  base  of  fill. 

I  an  emphasizing  tkess  features  uecause  v/hila  you  acubtleas  realize 
them,  it  is  no  earn  to  keep  in  mind. 

The  plana  and  specifications  ard  practically  complete  inducing  details 
for  ouilding  the  data. 

The  specifications  are  not  in  complete  shape  for  a  contract  job.  They 
are  for  description  purposes  largely  to  show  how  work  is  to  be  done. 

It  in  essential,  I  think,  to  have  the  nark  inspected  at  frequent 
intervals  particulary  in  foundations  and  starting  work. 

I  am  leaving  to  you  the  times  when  you  ;/ioh  ne  to  coac  up  for  this 
puroesa  and  also  to  give  you  layouts.  You  can  get  re  at  a  days  notice* 


Yours  truly* 
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New  Hampshire  Public  Service  Commissionito/ill.i  '/  ;1~*  I1  -S 

•U.  ^ 


QUESTIONNAIRE  -  STATEMENT 


Concerning  Mills  and  their  repairs., , j 
Dams  and  Flowage 


SJ'IZ  1£?4 

r>:i  Camtka 


Chapter  218,  Public  Laws  of  New  Hampshire 


LOCATION 


1.  In  what  town?  /Jt  &  i 


2.  On  what  stream?  S /js'wfsi’-ist  /]/7r?£r 


777 


.  Ard.a-'t-n.  fr 


V  7  7  Y 

3.  Give  location  definite  as  possible  by  description  and 
by  indication  on  plan  or  map  ^  7,1*7 


ERECTION • 


7 


4.  Is  it  proposed  to  erect )a  new  dam  on  a  new  location? 


0/^ 

/ 


5.  Is  it  proposed^  to  erect  a  new  dam  on  a  location  previously 

occupiEd?  (-fly- _ 

REPAIRS: 

6.  Is  it  proposed  to  make  minor  repairs  (repairs  that  can  be  made 
without  lowering  the  poi^jLevel,  diverting  flow  and  interfering 


with  operation/t’ . 


T 


RECONSTRUCTION : 


7.  Is  it  propr sea  to  make  major  repairs,  (requiring  a  lowering  of 
pond  level,  diverting  flow  and  interfering  with  operation)?  Y 


8.  Is  it  {.reposed  to  increase  the  height  of  the  dam 
permanently?  _ 


9,  Is  it  proposed  to  increase  the  height  of  the  dam  by 
flashboards?  Lsht, — _ 


Is  it  proposed  to  increase  the  heipht  of  the  dam  by 
increasing  the  height  of  the  original  flashboards? 


AND  SPECIFICATIONS; 


Submit  plans  (plan,  elevations,  cross  : 
dam,  giving  information  as  to  foundati' 

dimensions,  etc. 

(.  /  /  * 

/'  / 


PEHSQinTMEL  : >y «-»*■ 

35.  Who  will  be  Engineer?  /* 


-r , 


pecsr/sn  / 

CLAREMONT  WATER  WORKS'  ,  -  ,  _ 


CLAREMONT,  NEW  HAMPSHIRE 

CHARLES  W.  EASTER.  SURT. 


II.  II.  Safa  fissia 


Sept. 7,1934. 

i’t j\v  Hampshire  Public  Service  Commission. 

Sent lumen: 

On  September  5th,  Claremont  held  a  special  Town  Meeting 
cud  voted  to  instruct  the  '.nater  Commissioners  to  build  a  new  storage 

I 

reservoir  to  be  known  as  the  Stevens  3rook  Reservoir. 

The  site  is  about  three  miles  from  town  on  the  Cornish 

Road:  the  brook  is  hut  a  spring  brook:  the  Reservoir  will  be  filled 

from  a  pipe  line  from  White  Water  Brook.  *) 

I  am  sending  you  plans  for  same,  and  beg  your  approval. 

Since  this  plan  was  drawn,  the  board  has  decided  to  build 

about  400  feet  lower  down  the  basin  and  thus  shorten  the  dam  to 

300  feet  in  length  and  40  feet  high:  otherwise  the  dam  will  be  built 

the  same  as  the  enclosed  plan. 

If  we  may  be  permitted  to  build  this  dam,  will  you  please 

mail  the  permit  to  us  as  soon  as  possible?  — 

to 

We  are  very  short  of  water  and  do  not  car/  experience 
such  conditions  In  years  to  come. 

This  dam  will  impound  about  55,000,000  gallons. 

Hoping  to  hear  from  you  soon,  we  remain. 
Yours  truly, 

Claremont  Water  Works. 


M.R. 


t 


■^.a  r  Supt* 


)  5 


-Y/ 
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CLAHEHDIJT  WATER  WORKS 


CLAREMONT,  N.  H.  T^ECEIVHT^ 

STEVENS  RESERVOIR  DAM  ^  ^  n  -  - 

U  1  ^  l  j  jw 

3-934-.  fi.  IL  kis  ctTn^a  CwiiSOT 

Brief  Statement  of  the  concrete  core  wall  reinforcement  design 

and  the  overflow 


HE  III  FO RdESfS  1? T  STEEL  FOR  CORE  WALL 

The  primary  object  of  the  core  wall  i3  to  prevent  seepage  through  the 
earthen  dam  so  far  as  possible.  The  core  must  be  guarded  against  shrinkage 
cracks  in  setting.  Temperature  conditions  are  not  met  as  in  retaining  walla 
or  exposed  concrete  structures.  The  core  wall  is  embedded  in  the  earth  fill 
and  not  subject  to  sudden  or  extreme  temperature  changes.  The  condition 
of  construction  due  to  unequal  pressures  on  opposite  sides  is  largely  . 
compensated  by  carrying  the  fill  on  both  sides  up  simultaneously. 

Some  allowance  may  be  made  for  different  conditions  occasioned  by 
possible  saturation  of  water  side  to  some  extent. 

The  reinforcement  in  a  concrete  core  wall  is  largely  a  natter  of  opinion 
aa  to  it3  size  and  placing.  The  size  selected  was  largely  based  on  an 
opinion  derived  from  the  stresses  due  to  temperature  and  shrinkage  stresses 
in  a  long  continuous  wall  where  there  is  a  chance  of  some  side  thrust  due 
to  unequal  settling  of  the  fill  on  either  sidd 

A  steel  percentage  of  from  0,1%  to  0.2 %  is  very  common  in  concrete  core 
walls.  I  have  used  0.1^  in  this  core  wall  and  I  doubt  if  this  should  be  cut 
to  any  extent.  According  to  the  considerably  theoretical  formula  of 
stability  as  used  by  Parker  in  the  "Control  of  Water"  the  unbalanced  shear 
due  to  a  saturated  upstream  full  and  unsaturated  downstream  side  would  give 
a  shear  of  about  80,000  lbs  per  lineal  foot  at  40  feet  down.  This  will  be 
about  95  lbs.  per  square  inch  on  the  concrete.  This  makes  assumptions  of 
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he  hydraulic  gradient  through  the  dam  which  are  probably  not  true,  but  ia 
higher  than  likely  to  occur  in  this  dam. 

The  ateel  used  by  me  in  the  concrete  is  closely  the  same  as  that  used  in 
the  e.S.  Reclamation  Tieton  Dan  in  Washington  built  about  1925  which  had  an 
additional  small  hydraulic  core  on  the  upstream  side  but  in  which  both  upatrear 
ami  viown  stream  sides  were  filled  at  the  same  time. 

Hie  Fnelp3  Brook  reservoir  of  the  Hartford,  Conn.  Water  Supply  (  of  about 
the  same  height  as  Claremont)  used  expansion  joints  every  thirty  feet  and  a 
section  about  like  the  one  at  Claremont  but  expansion  joints  in  a  core  wall  do 
not  appeal  to  me  as  being  as  good  as  making  a  continuous  reinforced  core  unless 
carefully  designed  for  tightness. 

The  steel  in  the  Claremont  Dam  is  not  placed  in  the  most  effective  way 
tut  is  placed  to  conform  to  simple  methods  of  handling  in  view  of  the  labor 
conditions.  I  would  prefer  to  make  this  £  inch  square  steel  8  inches  on 
center  both  ways  at  a  depth  from  the  surface  of  about  4  to  6  inches.  This 
requires  handling  many  more  pieces  of  steel  than  the  1  inch  rounds  at  24  inch 
centers  both  ways. 

The  depth  of  placing  of  part  of  the  steel  12*  in  from  face  in  lower 

while  — 

section^lowering  the  beam  strength  does  give  greater  protection  to  the  steel. 

The  24  inch  each  way  spacing  should  not  allow  crack3  to  develop  which  would 

allow  leakage. 

Personally,  in  view  of  the  small  amount  of  cost  of  the  steel  designed 
for  Claremont,  I  can  3ee  little  use  in  lowering  the  percentage.  There  is 
only  about  30,000  lbs  in  the  entire  core  wall  aid  at  3^  per  Mu  this  is  a 
little  over  $1000.00 


07SR7L07/  DESIGN » 

The  Stevens  Reservoir  ia  designed  to  form  a  storage  reservoir  for 
water  diverted,  into  it  from  a  brook  about  35^0  feet  away  which  brook  does 
not  drain  through  the  Reservoir.  The  water  is  brought  into  the  natural 
be.  .  m  by  a  coot  roiled  pipe  line  which  can  he.  cut  off  by  gates  so  aa  to  be 
.  variable  only  when  desired  to  fill  the  basin  for  storage  during  dry 
wsalther  conditions. 

Tin  s  pipe  line  now  in  consists  of  about  30^0  feet  of  12*  pipe  and 
1)00  feet  of  lCg'  pipe..  The  head  or  fall  is  about  21  feet  iu  this  distance. 
Tiie  discharge  of  lhi3  pipe  line  is  computed  to  be  at  a  maximum  rate  of 
2.2)  cubic  feet  per  second.  There  is  another  storage  Reservoir  on  this 
sure  pipe  line  about  2  miles  nearer  the  distribution  area  known  as  the 
Dole  Reservoir  which  is  kept  filled  so  far  as  possible  by  this  pipe  line. 

1.  :•  Dole  Reservoir  has  a  storage  capacity  of  about  2}., 000,000  gallons 
and  furnishes  the  head  for  the  Claremont  area.  The  Stevens  Reservoir  would 
increase  the  reserve  to  be  in  turn  drawn  into  the  Dole  Reservoir  as  needed. 

The  Stevens  Reservoir  is  in  a  small  natural  depression  with  no  water 

'uiieuting  therein  except  at  certain  periods  of  wet  seasons.  It  has  a 
small  drainage  area  tributary  to  it  of  about  100  acres, (0.15  sq..  miles) 
wholly  on  one  side.  This  area  is  a  fairly  steep  slope  heavily  wooded., 
largely  whit-  pine.  The  overflow  would  become  operative  if  a  rainfall 
would  be  heavy  euough  to  fill  up  the  pondage  in  reservoir  sufficiently  to 
How  over  the  crest  of  the  spillway. 

The  data  on  the  overflow  requirements _ 

It  is  evident  that  in  all  cases  the  effect  uf  the  Reservior  Storage 

be  taken  into  account.  The  ]  5  foot  spillway  will  in  itself  take  care 

of  cubic  feet  per  second  or  2.9  inches  per  hour  before  the  dam  is  topped 

The  Reservoir  itself  .-ill  take  cart  of  5*5  inches  of  rainfall  above  the 

jpi  1  jv;-iy  before  topping  the  embankment. 


✓ 

A  ^ 

— 4- 

TABLE  OF  DATA  (  .APPROXIMATE) 

1.  Watershed - 4*300,000  sq.ft. 

2.  1  inch  of  runoff -  _>50,000  cu.ft. 

3*  1  inch  runoff  per  hour -  100  c.f.p.s. 

4.  Pondage -  16  acres 

5.  Pondage  for  3  ft*  overflow  depth - 2,000,000  cu.ft. 

6.  Inches  runoff  collected  for  3  ft*  over  spillway  elevation  5*5  in. 

7*  Width  of  spillway  -  15  feet. 

8.  Depth  of  spillway -  3  feet. 

9.  Capacity  of  Spillway -  290  c.f.p.s. 

(Rolled  top  section)©  C.  •  3*7- 


The  report  of  the  Boston  Society  of  Civil  Engineers  Committee  on  the 

1927  Flood  (  September  1930)  Page  3^5  etc.  would  indicate  that  no  long 

continued  storm  is  likely  to  reach  an  average  of  2.9  inches  per  hour  and 

Houle  (  Engineering  Hews,  June  29#  1922#  Page  1Q72)  quotes  no  storms  in 

North  Eastern  United  States  of  cloudburst  intensity  which  would  top  the 

Stevens  Dam  with  a  15  foot  spillway  with  90  percent  runoff  allowance. 

It  does  seem  as  if  a  9°  percent  runoff  is  amply  large  for  cloudburst 

conditions.  (  See  also  Talbot,  Meade,  Meyer,  Miami  etc.) 

The  period  of  time  for  the  maximum  flood  is  much  the  most  important 

item  in  this  small,  steep  drainage  basin  when  dealing  with  high  flows.  The 

peak  would  be  of  short  duration  in  hours.  The  peak  flow  of  the  proposed 

Committee  Report  (page  406)  allows  for  Q,  *  1000  x  V  0,150  x  8  -  3150 

c.f.p.s.  which  corresponds  to  a  flood  flow  of  about  20,000  c.f.p.s.  per 

square  mile  which  is  not  at  all  reasonable  in  these  conditions.  The 

large  rate  for  an  infinitely 

formula  which  gives  an  inf  initelj^  small  area  is  not  suitable  for  water 
sheds  which  are  not  in  conformance  with  its  derivation  and  I  have  discarded 
it  in  favor  of  a  more  rational  method  of  length  of  duration  of  intense 
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precipitation  baaed  on  Houk'a  cloudburst  records  and  a  consideration  of 
the  reservoir  storage  between  the  spillway  crest  and  the  top  of  the  dam. 
This  again  has  been  compared  with  the  probable  run  off  rate  caused  by 
a  maximum  storm  of  longer  duration. 

The  reservoir  will  itself  take  care  of  a  flood  rise  of  5»5  inches  of 
runoff  and  the  spillway  itself  will  take  care  of  a  constant  run  off  of 
2.9  inches  per  hour. 

The  spillway  might  have  been  designed  as  a  circular  inlet  flowing 

into  a  pipe  through  the  dam.  This  would  have  probably  involved  less 

expense.  An  available  head  of  40  feet  with  a  pipe  or  culvert  length  of 

2p0  feet  would  require  a  36  inch  pipe  to  deliver  290  c.f.p.a.  A  throat 

could  be  constructed  to  give  proper  spillway  but  with  the  possible  ice 

conditions  and  the  ease  of  clearing  of  an  open  overflow  with  the  difficulty 
the 

of  approach  if  in^reservoir,  I  believe  that  the  open  canal  and  spillway 
is  the  safest  method  of  treating  the  flood  water. 

After  the  water  has  left  the  proposed  spillway  the  cheapest  plan 
nay  be  to  run  the  overflow  into  a  pipe  with  a  suitable  concrete  funnel 
intake  into  a  36  inch  cast  iron  pipe  to  conduct  it  outside  of  the  dam  and 
to  a  point  below  the  dam.  This  has  a  disadvantage  in  clearing  in  case  of 
stoppages  from  log3  or  other  detritus.  It  is  believed  that  the--open 
channel  is  safest  tfnder  all  conditions  which  might  arise. 


Engineer  for  Claremont  Water  Dorics 


Dedham,  Mass.  October  5*  19 3^ 
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H.  H.  fats  Seivic8  Craissiw 


!)Ai  AND  DYKE 


'  '  ■  'AL  .TM..N3I0N3: 

Nia  dam  13  t-o  be  3^4  feat  lung  on  top  which  is  placed  at  assumed 

.  i  ;  i.iaa  of  74-5*00 

Ml  elevations  are  relative  to  this  assumed  base. 

The  lowest  point  of  dam  below  this  top  is  705*00  or  40  feet  lower. 

The  water  level  in  ba3in  when  full  is  at  elevation  742  or  3  feet  below 

c  u  3  COO* 

The  top  of  core  wall  is  744  or  1  foot  below  top  of  dam. 

The  dyke  on  northwest  side  is  633  feet  long  and  from  0  to  10  in 
elevation  above  the  present  surface. 


Accompanying  these  specif ications  is  a  set  of  plans  showing  the  location 
and  construction  of  the  dam  and  dyke  with  ddtaila  of  certain  features. 

These  plans  are  as  folldwsi 

1.  Outline  of  Dam  and  Dyke,  Scale  1"  - 
Contour  Plan  of  Dam  location,  Scale  1*  =  20* 

2.  i  lan  of  dam  and  Profile  showing  location  of  details 

Scales  1H  ■  20*  Horizontal 

1"  =  10*  Vertical 

3*  Plan  of  Dyke  and  Profile,  Scales  same  as  for  Dam. 

4.  Detail  Sheet. 

Core  wail  with  reinforcement. 

Cut  off  walls  and  supports  for  pipes 
Screen  box  and  grating  for  pipe  inlets 

Section  of  dam  to  show  pipe  location  and  construction. 

5.  V'asteway  sections  with  profile. 
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These  plans  are  a  part  of  these  specifications  and  are  referred  to  for 
dimensions  and  details. 

CLSAJRIITG  SIT5. 

The  areas  occupied  by  the  dam  and  dyke  are  to  be  cut  off  from  trees  and 
i  rush.  The  stumps  are  to  be  pulled  aud  removed. 

I'HIh-OG. 

The  site  of  both  dam  and  dyke  are  to  be  cleaned  of  top  3oil  and  all  ma.tei 
■:>  hue  subsoil  o?  clay  or  gravel. 

All  stripping  material  is  to  be  stacked  outside  the  outer  slope  lines  of 

e.  j  th  dam  and  dyke  to  be  graded  later  when  slopes  are  finished.  The  loam  to  be 

kept  separate  for  top  spreading. 

COPTS  .'/ALL  ♦ 

The  core  wall  is  to  be  of  concrete  railed  one  of  cement,  two  of  sand  and 

four  parts  of  crushed  stone.  The  dimensions  of  this  core  wall  are  shown  on. 

the  plan  and  the  reinforcement  is  shown  on  the  details  and  schedule  of 
quantities  annexed  hereto. 

The  core  wall  foundations  are  to  be  carried  down  to  rock  or  impervious 
material  especially  in  lower  portion  of  the  dam.  The  general  dimensions 
are  6  feet  wide  at  lowest  point.  The  batter  of  the  core  wall  is  one  half  fool 
in  each  10  feet  or  the  wall  starting  at  top  will  be  2  feet  wide  and  "for  each 
10  feet  below  increase  one  foot.  The  ddtails  of  this  are  shown  on  the  plans. 

This  core  wall  starts  at  elevation  744  or  one  foot  below  the  top  of  dam 
except  at  the  overflow  where  it  is  at  high  water  mark  or  elevation  742. 

The  cement  used  is  to  be  fresh  ground  cement  of  standard  fixed  by  Americ 
,'jtandard  of  Testing  materials.  The  sand  to  be  of  clean  sharp  pit  sand  free 
from  loam,  clay  or  foreign  matter. 

The  broken  stone  of  sound  hard  stone  from  £  inch  to  2  inches  in  any 

iiiameter  for  use  in  reinforcement  work.  In  mass  concrete  small  clean  3tone 

j  f  noi  nv.,-r  u  inches  in  diameter  may  be  used  on  center  of  core  wall  fo~  fill 
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if  separated  so  as  to  have  layer  of  concrete  surrounding  each  stone.  The 
concrete  shall  he  thoroughly  3paded  in  forms  so  as  to  flush  faces  to  forms 
without  spaces  or  voids.  If  on  removal  of  forms  the  concrete  shows  voids  they 
shall  he  filled  with  cement  mortar  mixed  one  part  cement  to  two  part3  sand. 

1’he  faces  shall  he  coated  with  cement  wash  applied  with  a  brush  after  forma 
are  removed. 

’ARfH  KILLINGS.  The  filling  of  earth  to  form  body  of  dam  and  dyke  shall  he 
composed  of  selected  earth  from  borrow  pits.  Such  material  shall  he  clay 
hard  pan  for  the  water  side  of  dam  with  all  stone  o#er  6  inches  in  any  diamete 
removed.  Tne  outer  slope  may  have  a  mixture  of  gravel  if  such  material  is 
encountered  in  borrow  pits.  All  porous  material  or  waste  is  to  he  deposited 
below  dam  and  outside  dyke  for  grading  after  dam  is  completed.  All  filling 
shall  he  deposited  in  layers  not  over  2  feet  thick  in  horizontal  layers  and 
thoroughly  wet  with  water  and  rolled  so  as  to  compact  the  material.  The  fill 
shall  he  carried  full  to  outer  slope  and  kept  higher  on  outer  edges  to  keep 
puddling  water  in  dam  fill.  After  the  filling  is  complete  the  sideB  shall 
he  trimmed  to  lines  for  rip  rap  paving  on  water  side  and  loaming  on  top  anc 
lower  side  of  fills. 

PIPING 

The  16  inch  drain  pipe  i3  to  he  laid  in  cast  iron  water  pipe  os  line  an 
grade  as  given  with  16  inch  valve  at  lower  end  and  grated  concrete  box  at 
upper  end  as  shown  on  the  detail  plans. 

The  10  inch  discharge  pipe  is  to  be  cut  into  main  running  through 
reservoir  to  the  Dole  Reservoir  below  *ith  Y  and  bend.  Three  10  inch  gateB 
a  re  to  he  set  at  such  connection  for  controls.  At  the  upper  end  of  this 
discharge  pipe  is  to  he  Bet  a  concrete  screen  box  with  screen  corar  as  sho> 
on  detail  plan. 

■  op?  ./alls. 


On  the  pipes  extending  through  the  dam  there  are  to  he  cut  off  walls 
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■•na  supports  of  concrete  es  shown  in  details.  The  supports  and  cut  off  wall  3 
alternate  every  12  feet  or  each  pipe  joint  so  to  form  a  firm  foundation  for 
these  pipes  and  guard  against  settlements  which  may  break  joints  or  leakage 
.‘.long  the  pipes. 

All  details  of  these  cut  off  walls  aud  supports  are  shown  with,  other 
detail  on  detail  sheet.  \ 

\ 

All  details  are  to  be  in  accordance  with  the  plane  therefor  which 
accompany  these  specifications. 

0V2R7L0V/; 

An  overflow  channel  and  wasteway  is  to  be  provided  at  easterly  end  of 
the  dam  as  shown  in  the  plans. 

This  overflow  will  have  its  crest  at  high  water  mark  and  be  15  feet 
wide  at  such  points. 

The  walls  and  channel  of  overflow  rill  be  of  reinforced  concrete  as  per 

plan.  Outside  the  dan  on  the  slope  and  to  the  brook  channel  below  the  dam 

the  wasteway  will  be  16  feet  wide  with  walls  and  bottom  of  reinforced 
concrete.  These  details  are  shown  on  the  plan. 
h I  r  OP  WAThR  Sim:  OF  DAii  ATD  DYKE. 

The  surface  of  the  slope  on  water  sides  of  dam  and  dyke  after  trimming 
wail  be  paved  with  stone  rip  rap  laid  to  line  and  grade  with  face.  This  rip 
„•:.>>  is  to  be  of  as  large  stone  as  practical  to  form  a  paving  at  least  12 

i  iiciic s  thick*  The  stone  shall  be  laid  by  hand  and  beaded  in  screened  gravel 

t.h  all  spaces  in  face  chinked  with  stone  or  gravel.  The  rip  rap  shall 
on  rammea  in  place  na  laid  to  give  firm  bed. 

Ail  surplus  material  outside  the  outer  slope  shall  be  graded  to  meet 
*  ope  a:.u  then  ail  such  grading  and  the  outer  slope  and  top  of  dam  and  dyke 
shall  be  covered  v.-ith  loam  12  inches  thick  on  slopes  and  top,  raked  smooth 


and  seeded. 
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JU^HTKG  DP  SITE 

On  completion  of  the  work  all  material  shall  be  disposed  of  and  the  work 
left  in  neat  and  workmanlike  manner. 

G  ’.KI'RAL  CONDITIO!! 

all  lines,  grades,  and  directions  as  given  by  Engineer,  from  time  to  time 
shall  be  carefully  followed  and  special  care  taken  to  preserve  all  marks  and 
in  r.cnec . 

To  prevent  misunderstandings  and  Iobb  of  markings  the  work  should  be 
vj sited  from  time  to  time  by  the  Engineer  to  examine  the  work  and  make  the 
necessary  layout  with  directions. 


litditoX,  liass. 


September  17,  1934 


E.  Worthington,  Engineer 


Claremont  Water  V/ orks. 

Notes  on  proposed  dam  at  ^.t^y^na^r.QQxXi 


8.-13-'  34. 

z\za 


Watershed  of  Stevens  Brook,  above  damalte,  probably  lean,  than  one 
half  square  mile;  In  addition  to  flood  flow  from  this  watershed  there 
may  be  entering  the  reservoir  some  2,000,000  gallons  per  day  from  the 
White  Water  Brook.  Spillway  must  provide  for  this. 


Tor  present  economy  vre  omit  gatehouse  and  gates  on  upper  ends  of 
proposed  service  and  waste  pipes  and  show  simple  bulkheads  with  screens 
and  trash  racks.  This  being  a  long  narrow  pond  there  should  be  but  a 
urna 11  am  .unt  of  leavss  or  other  trash  to  cause  trouble  and  If  pond  is 
emptied  frequently  the  screens  can  be  cleaned;  in  an  emergency  a  diver 
can  be  employed  to  do  this. 


excavate  for  foundation  and  core  trench  a3  directed  by  the  engineer 
'  a.. crate  to  be  1-2  l/2-  5  (or  proportions  may  be  modified  by  order  of 
Ine  Engineer)  and  to  this  mixture  add  one  pafct  of  Hydrated  lime  to  each 
tea  parts  of  cement. 

aterial  for  puddled  core  should  contain  sufficient  clay  or  "hardpanS 
to  make  a  compact  and,  as  nearly  as  possible,  an  Impervious  core.- 

Use  plenty  of  water  in  trench  Bo  material  deposited  will  be  lmmedi* 
ntnly  submerged.  Spread  material  for  core  by  shovels  as  no  dumping  wlllb 
be  allowed  within  ten  feet  of  concrete. 

The  upstream  slope  to  be  of  gravel,  loamy  gravel  or  "hardpan"  not 
too  rich  in  clay,  deposited  in  layers,  kept  moist  at  all  tinea  and  rolled 
or  compacted  by  tractors. 

Adjacent  to  the  core  wall,  on  the  lower  side,  fill  to  be  of  gravel 
place  In  layers,  as  above. 

The  lower  slope,  below  the  gravel,  may  he  of  selected  material  moved 
in  cleaning  bed  of  reservoir;  stumps,  logs  and  other  large  pieces  of  wood 
will  not  he  allowed  but  small  roots  and  other  vegetable  matter  need  not 
be  entirely  excluded. 


Slope  paving,  on  the  upper  slope,  to  be  of  large  stoneto  lay, 
generally,  18  lncheB  thick,  carefully  plao9d  to  grade  with  their  longest 
dim  ns  Ion  perpendicular  to  the  slope  and  voids  filled  with  fine  gravel. 

‘»11  pices  to  be  laid  on  a  firm  foundation  to  avoid  any  possibility 
of  not  clement  and  breaking  by  the  fill  above.  Construct  two  thin  concrbe 
z tfcfxxxilx  cut  off  walls  around  each  pipe.  Including  the  present  service 
pipe,  above  the  concrete  core  wall.  Puddle  all  material  surrounding  thee© 
pipes  for  their  whole  length. 


fork  to  be  at  all  times  open  to  inspection  by  the  Board  of  Water 
Co.,  l as  loners,  their  engineer  and  such  other  Inspection  as  may  legally 

be  required. 
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Town  No.  Jo 


Data  by  .  LLrL. 


Owner . !£jq  ;.n ...q£...  C 11. r  eizo r.t 


River  or  Stream .  St.r.av/. ..Reservoir. 


Public  Utility . Yes .  1 )  ruin age  area  


sq.  nil. 


Wheel  Capacity  II.  1* .  3  Pr"";,ry  1L  P-  l  . 

^  bO'/o  time  J 

Type  of  Construction . C.O.ucret.e...aTl.d... Store. 


Height . 2p . ft.  Operating  Head . S.tQxag£t . ft. 

Length . 20.0. . . ft.  Spillway  Length  (No.  1) . ft.  (No.  2) . ft. 


Would  Failure  of  Dam  do  Harm  1 . Po-s-E-i'cly . 

Present  Condition . .Good .  Date . 1.9.25- 


Town  No . 1.4 .  Town....C.1.8 Efi-AQ.&t 


■->  —  j-  y 


Data  by . LIVE.. 


Owner . I'.q  v;n...o.f  ...Clar  smart . . 

Diversion  Own,  Peep  water  coin"  into  reservoir 
River  or  Stream. Po  rted- •  by- ■  d  -11-0  »  — I-p  * . 


Public  Utility . 21 Q . Drainage  area.. 


sq.  mi. 


Wheel  Capacity  II.  P . 


\  Primary  II.  P. 
^  fiO%  time 


Type  of  Construct  ion  . Kax-tui 


I  i'  i;,d it  1.0 


Win,'.!  a: '  I 


!  '  I  CM'il  t  <  ti[l‘llt  ' 


ft.  Oi  rating  Head . Ctorare. 


npiilwv.y  Length  (No.  1) 


I ;  do  I  t.irm  “ 


.ft.  (No.  2) 


Date  102Y 


•  • 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  RESERVOIRS  &  PONDS  IN  NEW  HAMPSHIRE 


LOCATION 


AT  DAM  NO.  . 


Town  . . .a.Lu . :  County  . S.-.lLI.i:.-„n.. 


«  • 


Stream . I.LC  2..  _FL 1  X'. 


Basin — Primary  . :  Secondary 


Local  Name 


DRAINAGE  AREA 

Controlled  .  Sq.  Mi.:  Uncontrolled  . .  Sq.  Mi.:  Total  . Sq.  Mi. 

ELEVATION  vs.  WATER  SURFACE  AREA  vs.  VOLUME 


Surface 

Area 

Acres 


Volume 
Acre  Ft. 


(1)  Max.  Flood  Height 

(2)  Top  of  Flashboards 

(3)  Permanent  Crest  . 

(4)  Normal  Drawdown 

(5)  Max.  Drawdown 

(6)  Original  Pond 


.U..S...G...3 . 5..-.P  . 


.10,77. 


117  • 


Base  Used  . :  Coef.  to  change  to  U.S.G.S.  Base 


RESERVOIR  CAPACITY 


Drawdown 


Total  Volume 


Useable  Volume 


Volume 


Acre  ft.  per  sq.  mi.  . 

Inches  per  sq.  mi.  . 

USE  OF  WATER . 


o  A  .NER  . .Cl^e.;;.Q.aA...yM.e*  ..aoi’./vS  . 


Cl ci' .;:xont  II  H 


REMARKS 


tabulation  By  . . .  Date  . . 


«  • 


B-  26 


17^  -  -j'-j-j 
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m,  .  -  .  ..  -  v  V  -  .  '  '  -J 


4  7 '  /  *t- 

TELEPHONE,  DEDHAM  0120  ^ 


.0s.tober._4>, _ 193  4- 


Dear  Sirs 

I  an  sending  you.  in  separate  enclosure  a  set  of  blue  prints  for 
tne  dan  at  Stevens  Reservoir,  Claremont,  N.  H. 

This  is  the  sane  as  the  set  given  you  at  Claremont  September  25th 
with  hue  addition  of  sheet  5  containing  overflow  details.  Hr-  Raster 
v/a s  to  send  you  a  duplicate  copy  of  sheet  5  for  your  first  set- 

in  regard  to  the  stresses  and  reinforcement  of  core  well  concrete 
I  am  enclosing  also  a  brief  statement  of  the  method  of  tv w- ting  this 
subject  in  separate  enclosure. 

Also  the  truest  ion  of  the  overflow  in  various  designs.  These  1  iiave 
made  separate  from  this  letter  of  transmittal  as  this  may  be  easier  for 
you  to  study. 

I  will  add  t.iat  if  at  anytime  I  can  be  of  assistance  to  you  in  the 
natter  I  will  be  glad  to  do  so. 

The  Claremont  Water  Board  iiave  not  as  yet  engaged  me  or  anyone 
to  give  Engineering  supervision  of  this  work  and  I  an  subject  only  to 
ouch  calls  as  they  may  make. 

I  believe  tnat  they  consider  t.iat  all  such  details  can  be  perfomec 
by  Hr.  Easter,  their  superintendent.  Also  they  are  purposing  to 
carry  cut  the  work  by  local  day  labor. 

This  method  will,  I  think,  make  the  cost  much  greater  than  if 
contracted  for  with  some  reliaole  contractor  equipped  with  suitable 
machinery  and  carried  out  under  the  supervision  of  an  Engineer  v/ho  has 
experienced  w it.,  the  class  of  work.  The  estimate  of  cost  was  made  with 
this  method  in  view. 


t.  Worthington 

(find  anil  fflonanlling  Engittr/r 

WATER  SUPPLY  AMO  SIWfPAOl 
IMSUMANCt  lUILOlHS 

DEDHAM  •  MASS. 


o:t  ;-rm 

II.  H.  5l,v>:3  fexMa 

__ _ Dedham,  Mass.,— 


Hr.  S.  J.  lord 

Public  Service  Co.nmission 

State  House, 

Concord,  IT.  H. 


used 

and 

supe 


What  the  result  v/ill  be  I  cannot  fort  ell  out  hope  machinery 
to  expedite  and  cut  the  cost  of  tne  work. 

I  wavs  cmpahsized  the  need  of  proper  founaations  for  core  w 
the  stripping  of  site  to  be  done  to  the  firm  subsoil. 

I  oo  not  ..ish  to  ass  mo  responsibility  unless  uone  under  uy 
rvis ion. 

Yours  truly. 


can 

all 


be 
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APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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INFORMATION  AS 
CONTAINED  IN  TEE  NATIONAL 
INVENTORY  OF  DAMS 


